Calcium dependence and contraction in somite formation.
The existence of a calcium-dependent contractile process in the formation of somites from segmental plate mesoderm was investigated using a Ca2+ agonist and Ca2+ and calmodulin antagonists. The contribution of cell movement and apical constriction in the segmentation process were assessed using SEM of normal and drug-treated somite and segmental plate tissue. Explants that contained segmental plates of stage 14-15 chick embryos were cultured on vitelline membranes in calcium- and magnesium-free (CMF) Hands' solution, liquid culture medium, and medium containing drugs. Ca2+ ionophore A23187 promoted the rapid completion of one new somite pair. CMF halted segmentation. The Ca2+ antagonists verapamil and papaverine reversibly inhibited segmentation. Theophylline did not inhibit segmentation, suggesting that the effects of the Ca2+ antagonists are not due to inhibition of phosphodiesterase activity. These results suggest that somitogenesis is Ca2+-dependent. Two drugs that inhibit the binding of calmodulin, chlorpromazine and trifluoperazine (TFP), halted segmentation. The inhibitory effect of TFP was reversible. The effects of TFP on somites were compared with those of cytochalasin D. The contribution of microtubules to cell shape and movement in somitogenesis was examined by incubation with nocodazole, a reversible inhibitor of tubulin polymerization. Cell elongation and somitogenesis were inhibited.